Purpose -The need for an integrated enterprise-wide approach to management information pronounced data warehousing (DW) the "hot topic" of the early-to-mid-1990s. However, it became unfashionable in the late 1990s, with the widespread implementation of enterprise resource planning (ERP) systems. With ERP managers were led to believe that they would derive informational as well as operational benefits from the introduction of integrated enterprise-wide systems. However, the recent re-emergence of DW, to address the limitations and unrealised benefits of ERP systems, provides a new, more complex integration challenge. The main objective of this paper is to present the concept of organisational prerequisites for enterprise-wide integration projects as a means to help managers preparing for and managing their ERP/DW projects. Design/methodology/approach -This paper draws on existing literature on ERP and DW implementations. It puts forward a model to be further tested and validated by ERP researchers. Findings -The proposed model has the potential to solve the problems experienced in ERP implementations and, more generally, in projects leading to large-scale enterprise integration. Originality/value -Existing ERP research indicates that the intelligence phase of most ERP projects is ignored both in practice and in research. This paper lays the foundation for a framework that addresses this problem.
Introduction
For more than a decade, organisations have adopted a number of different approaches to information systems (IS) integration; from data warehousing (DW) in the early to mid-1990s, striving to achieve informational integration, through to enterprise resource planning (ERP) in the mid-to-late 1990s, focusing on operational integration. In particular the evolution of the ERP movement has gone through a number of waves in an effort to achieve ever-increasing levels of enterprise integration. According to Kalakota and Robinson (2001) , Wave 1 addresses the emergence of manufacturing resource planning (MRP), Wave 2 relates to ERP, Wave 3 positions customer-centric integration (CRP), and Wave 4 identifies inter-enterprise integration (XRP) (Jeanne, 1999) . However, we identify a new wave, Wave 5 which positions extended ERP (ERP II) as the "new", or is it in fact "nothing-new", integration, as illustrated in Figure 1 . For the purpose of this paper we argue that the term ERP II is not about newer, better, flashier technology, but about extracting real, tangible business benefits from ERP software (Fornadel, 2003) . Since the mid-to-late 1990s, organisations expected enterprise technologies to provide the ultimate in supply chain capabilities, with buzzwords like "integration", "collaboration" and "optimisation" proposed to ensure definite success (Fornadel, 2003) . As a result, organisations around the world invested billions in ERP, supply chain management (SCM), and customer relationship management (CRM), unfortunately, this confidence in technology was misplaced, where only a very small number of implementations were successful (Fornadel, 2003) . Therefore, we can now observe a "bizarre trend" (Hayler, 2003, p. 1) emerging: the re-implementation and ERP II (Humphries and Jimenez, 2003; Hayler, 2003) . According to the New Straits Times (2003) the achievement of potential value is through the use of "fine-tuned" ERP II type functionality.
It is established that one of the most significant factors for Wave 2 ERP adoption was Y2K preparation (Brown et al., 2000; Kalakota and Robinson, 2001; Themistocleous et al., 2001; Hayler, 2003) , however by contrast, we contend that the most important factors for the emergence and adoption of Wave 5 have been questionable benefits realisation in previous ERP implementations and unmet informational requirements. In general, the success rate of ERP implementations has been low with organisations finding themselves at the beginning of a rather steep learning curve with much disturbance in their everyday business. We argue that the scale of these problems is related to the difficulty inherent in integration at the level of an entire organisation. Therefore, as organisations move from one wave to the next they face increasingly accute problems instead of solving their difficulties.
Many research studies of ERP implementations have reported how the failure to properly analyse requirements and understand the impact of the changes brought about by ERP implementations has created problems for implementing organisations and has curtailed the extent to which they have been able to derive benefits from their investments. As organisations moved toward the post-implementation phase of their ERP projects, post Y2K for the vast majority of organisations, the real issue of benefit realisation emerged (Sammon et al., 2003) . Pallatto (2002) comments on the fact that Examining ERP and data warehousing some vendors and consultants are presently "soft-peddling" the term ERP due to bad experiences and management frustration, when original business goals and benefits were not achieved, with their ERP implementations. Pallatto (2002) adds that concessions and compromises in the design of these rushed Y2K upgrade projects (ERP) had negative impacts on systems performance and benefits which were not promptly and fully communicated to the implementing organisation. Hendrickson (2002) supports this argument, stating that "organisations that have future designs developed from a clear understanding of [business] requirements will gain more vision and value from their ERP implementation".
One benefit in particular which has not materialised has been the provision of an integrated informational platform to facilitate reporting on every aspect of an organisations activities. This is leading organisations to reconsider undertaking DW projects or to pursue their ERP travels further down the Wave 5 route. Owing to the monolithic style integration of the mid-to-late 1990s, many organisations are now discovering that the solution to leveraging investment decisions in, and retrieving useful data from, an ERP system is to undertake additional initiatives, for example DW, in conjunction with the implemented ERP system (Sims, 2001; Raden, 1999; Inmon, 2000; Radding, 2000; Hewlett-Packard, 2002; Hayler, 2003; Sammon et al., 2003) . Sammon et al. (2003) refer to this as a "double learning curve" for an organisation, undertaking additional projects in quick succession to the ERP project, in an attempt to finally achieve the benefits expected but never realised. The harsh reality of ERP systems implementation, to the expense of those organisations that invested resources in the initiative, is that ERP only gets data into the system, it does not prepare data for use and analysis (Inmon, 2000) . This is due to the fact that ERP systems lack certain functionality and reporting capabilities (Adam and Doyle, 2001 ). However, it bears thinking that as long as organisations can analyse data, supporting different business processes, even across differing data structures that change with the diversity of systems, there is no need to force a rigid standardisation of business processes (a straightjacket) across the organisation (Hayler, 2003) . Many organisations experience frustration when they attempt to use their ERP system to access information and knowledge (Radding, 2000) . It has been quickly realised that ERP systems are good for storing, accessing and executing data used in daily transactions, but are not good at providing the information needed for long-term planning and decision making (Radding, 2000; Adam and Doyle, 2001) as ERP systems are not designed to know how the data are to be used once they are gathered (Inmon, 1999) .
"Ignore history -condemned to repeat it" (Judge, 1997; Webster, 2000) seems to be an adequate statement when it comes to describing the mixed fortunes of organisations deploying information systems (IS) and researchers approaches to studying these IS evolutions. This may be due to the fragmentation of research in IS as described by Banville and Landry (1989) and Adam and Fitzgerald (2000) . Indeed, Lucas (1991) suggested that, as a field, we need to think about interesting problems and look for underlying issues rather than focus on today's "hot topic" to keep up with the latest IS fashion. Therefore, addressing the suggestions of Kraemer and Dutton (1991) and Land (1995) , the objective of this paper is to build on existing research carried out in the areas of DW and ERP, therefore, emphasising a "continuity of ideas" and constructing a "cumulative" body of research. In particular, we focus on the concept of organisational prerequisites as a vehicle for supporting the self-analysis of organisations towards a better understanding of the impact and intricacies of enterprise-wide systems integration projects.
Understanding organisational prerequisites
Organisational prerequisites are generated through an examination of critical factors throughout the lifecycle of an IS project (planning, implementation, post-implementation). However, in use, organisational prerequisites are concerned with the "pre-planning" or "intelligence" phase of a project implementation life-cycle. Finnegan and Sammon (1999) , Sammon and Finnegan (2000) proposed the concept of organisational prerequisites in their study of DW project implementations. Finnegan and Sammon (1999) proposed that every organisation that initiates a DW project encounters its own unique "set of issues" around a common set of factors. Therefore, they defined organisational prerequisites as: [. . .] necessary elements existing within the organization, which are examinable [internally ] by the implementing organisation, prior to the organisation undertaking the initiation of a data warehousing project (Finnegan and Sammon, 1999, p. 183 ).
As illustrated in Table I Finnegan and Sammon (1999) , Sammon and Finnegan (2000) highlight a number of factors that legitimise the need for a model of organisational prerequisites in relation to DW project implementations.
Therefore, an organisation should be empowered to assess its readiness/preparedness for the successful implementation of a DW system prior to project initiation, in a vendor/consultant independent, methodology independent, and pre-implementation thought process. As a result, Sammon and Finnegan (2000, p. 83) stated: [. . .] there is a need to identify a method of assessment that is structured in an easily understood and interpretable format, and is directed at use internally by the implementing organization.
Evidently, this precondition is not met in the context of the ERP market where implementing organisations are tied into tightly binding solutions both in terms of vendors and consultants. The concept of prerequisites, therefore, seems quite timely to assist managers address the "issues of concern" inherent in enterprise-wide systems integration projects.
The structure of the organisational prerequisite model for DW The critical areas of the Finnegan and Sammon (1999) , Sammon and Finnegan (2000) research model are structured into a five-factor table, as illustrated in Figure 2 under the following headings (Systems factors, Data factors, Skills factors, Organisational factors, Project management factors). The factors are not mutually exclusive in relation to their influence on a DW project implementation. The "multiplicative effects" of these factors combine to drastically affect the implementation of the DW system, beyond the intentioned plan at the initial phase. Each of these factors contains certain issues, which have been documented and refined from existing readiness models; other advocates proposed research models; previous causes of documented failures; along with factors critical to the successful implementation of DW projects.
Examining ERP and data warehousing
Each of these factors is examined within the organisation through the examination of the logical process of going through three conceptual stages (Existing, Planned, Implemented), as illustrated in Figure 2 . The "Existing" stage documents what the organisation had in place prior to the initiation of the DW project. The "Planned" stage documents what the organisation felt they needed (and planned for) to achieve the successful implementation of the DW system. Finally, the "Implemented" stage identifies what the organisation ended up with, in the successfully implemented warehousing system. This progression highlights the organisation's diversity of experiences in DW project implementation, and the "lessons learned" through the initial and subsequent warehousing initiatives within the organisation.
The research objective of the Finnegan and Sammon (1999) , Sammon and Finnegan (2000) study was forward looking and addressed issues in relation to DW project implementation that are of significant practical value to organisations, who for the first The organisation cannot assess its readiness, prior to the initiation of the project, due to the fact that the project has been initiated once the readiness tests are introduced. Furthermore, these models are complex and not suited to use internally within the organisation [5] The format of the model does not lend itself to internal use, within the implementing organisation
The existing readiness models are specifically related to external consultancy use in data warehousing implementations and require the external consultants to interpret the meaning of each readiness check and identify the areas of focus for the organisation. The structural meaning and interpretation of the models is complex, and involve a lot of computation in use. The lack of academic research in the area of enterprise readiness for the successful implementation of a data warehousing project is evident in the lack of methodological "scholarly rigour" being applied to the existing models time attempt to evaluate internally the plausibility of implementing a DW project. These organisations are at the initial decision-making stage of the "what", "why" and "how" of DW. According to Finnegan and Sammon (1999) , Sammon and Finnegan (2000) , their knowledge and understanding of DW and the organisation's suitability for project implementation at this point is at an unacceptable level. Therefore, the organisational prerequisites model can be viewed as a method of identifying the extent of the existence of necessary elements within the organisation for a DW project implementation. The same approach can also be extended for enterprise-wide systems integration project implementations (ERP and DW). Lucas (1981) defined implementation as the whole process of introducing a system into an organisation, from conception of an idea, to analysis, design, installation and operation. The inclusion of "conception of an idea" is something which seems to be overlooked throughout current research in ERP implementation, highlighting the issue that the decision-making process prior to ERP software selection is not considered within the scope of the implementation process models . The analysis step of most ERP projects seems to skip the early stages and to focus on a package evaluation exercise (Kelly et al., 1999) . The phase of problem finding (Pounds, 1969) , where organisational actors identify stimuli in the environment which they come to perceive as problems requiring their attention, has not been a feature of any reported ERP projects, due in reality, to the very strong sales discourse existing in the ERP market. Sammon and Adam (2004) concluded that few research projects have examined the first phase (intelligence phase), however, this stage of the decision making process is crucial in ERP projects as noted by Pomerol (1994) , because ideas Examining ERP and data warehousing and alternatives not considered at this stage are very unlikely to be considered in the later stages. Thus, decision-making processes in relation to ERP selection are inherently weak in many organisations. This is highlighted in Figure 3 , using Simon's (1977) four-stage decision-making process (normative) model as a guide to locate the focus of existing research in ERP.
Applying the concept of prerequisites to ERP implementations
Several researchers have developed process models for ERP implementation (Bancroft et al., 1998; Ross, 1999; Shanks et al., 2000, Parr and Shakir, 2000) and from a synthesis of these models, planning is identified as the first phase, as illustrated in Figure 3 , and the key activities undertaken can be identified as; assembly of a steering committee; development of a business case for ERP; ERP package selection; selection of a consultant; selection of a project team manager; creation of a project plan. However, adopting these implementation processes has returned a high rate of failure, both in terms of project implementation and the delivery of expected benefits. In addition, according to Somers and Nelson (2001, p . 1): [. . .] broad-based empirical research in the CSFs that impact implementation is still very limited.
Furthermore, Nah et al. (2001) report that the difficulties of ERP implementations have been widely cited in the literature but research on critical factors for initial and ongoing ERP implementation success is rare and fragmented. We contend that the shortfall of the available literature is highlighted by the fact that it simply classifies the CSFs into the phases of the ERP implementation process models and, in effect, does not extend to the inclusion of factors of critical importance, prior to the ERP planning phase, referred to as the "Intelligence" phase in Figure 3 . To illustrate this point further we have identified a number of "issues of concern" around the current implementation of ERP, as illustrated in Table II .
The "issues of concern" identified in Table II for ERP project implementation, mirror those identified for DW project implementation in Figure 2 , to legitimise the need for a model of organisational prerequisites. Therefore, this demonstrates our "continuity of ideas" in this research study. Also, due to the fact that organisational prerequisites are concerned with the "pre-planning" or "intelligence" phase of a project (2001); Hossain and Shakir (2001) [3] Complex implementation Many ERP systems implementations fail, to a degree or completely, to meet project constraints due to their complexity Sammon and Adam (2004) An ERP package is so complex and vast that it takes several years (lengthy) and millions of dollars (expensive) to roll out Davenport (1998); Martin (1998); Bingi et al. (1999); Holland et al. (1999) ; Shanks et al. (2000) ; Koch et al. (1999); Saint-Leger and Savall (2001) [ 4 Only around 10 per cent to 15 per cent of ERP implementations deliver anticipated benefits Rutherford (2001) [6] Level of dependence
Once an ERP system is implemented, going back is extremely difficult; it is too expensive to undo the changes ERP brings into an organisation Bingi et al. (1999) Owing to the all-encompassing nature of all ERP offerings, a level of dependence is created that far surpasses the dependence associated with prior technological regimes
Markus and Tanis (2000) Table II.
Issues of concern in ERP implementation
Examining ERP and data warehousing 465 implementation life-cycle, their need has been further legitimised by a number of researchers. Parr and Shanks (2000) call for an examination of the criticality of critical success factors (CSFs) associated with a successful ERP project implementation and organisational prerequisites, by design, focus on an analysis of the "degree of criticality" of a factor to a project implementation. Markus et al. (2000, p. 245) propose that while organisations experience problems at all phases of the ERP system life-cycle, many of these problems experienced in later phases originated earlier but remain unnoticed or uncorrected, therefore, researchers and organisations: [. . .] will do well to adopt broad definitions and multiple measures of success and pay particular attention to the early identification and correction of problems.
As represented in Figure 3 , there is a need for research into the "Intelligence" phase of the decision making process for ERP software selection, highlighting the critical factors for both selection and implementation of an ERP package in a "pre-planning phase" environment, therefore, facilitating a vendor/consultant independent, methodology independent, and pre-implementation thought process. In support of this argument, Stafyla and Stefanou (2000, p. 293) state that: [. . .] given the cost and the permanent nature of ERP investments, an understanding of the way decisions are taken concerning the adoption, evaluation and selection of ERP software can be very useful for both academic research and practice.
However, Esteves and Pastor (2001) go one step further by highlighting the important issue concerning the definition of "those decisions" organisations face prior to implementing an ERP system. Caldas and Wood (1998) and Wood and Caldas (2001, p. 5) Therefore, we propose that a key milestone in, and radical approach to, enterprise-wide systems integration research will involve the identification and development of an organisational prerequisites model for ERP projects. Using the evolutionary waves in Figure 1 we contend that this organisational prerequisites model will be of use to any organisation undertaking a project corresponding to wave 2 and subsequent waves. In other words, a prerequisites model will not only be useful in the context of first-time implementations of ERP but will also enable organisations to correct the errors made in earlier ERP implementations, leverage their investments to a greater extent, and achieve full scale integration, for instance merge their ERP and DW initiatives.
Conclusions: towards an organisational prerequisites model for enterprise-wide systems integration projects To conclude, we would argue that unsatisfactory success rates of ERP implementations to date is not an indication of the failure of ERP as a concept, it is the result of inadequate analysis of business requirements in preparation for ERP projects. This has resulted in organisations failing to achieve expected benefits from their implementations. Our contribution, as academics, must be to assist organisations to understand how they can leverage there IS/IT investments and to pursue their strategies in the case where mistakes have been made and can be corrected. We see the concept of organisational prerequisites as the perfect vehicle to achieve both of these targets. Furthermore, although organisational prerequisites have been previously generated for DW (Finnegan and Sammon, 1999; Sammon and Finnegan, 2000) , the authors believe that the model for enterprise-wide integration projects could potentially be used by researchers to propose a refined framework to facilitate ERP and DW projects. This will promote the identification of the areas that require attention prior to commencing implementation, and better understanding of the true impact of these initiatives on organisations. This seems to us to be the key to leveraging benefits on a scale commensurate with vendors' and consultants' claims.
There is no doubt in the authors' minds that initially, when organisations commenced the implementation of ERP systems they did not expect to have to invest in future DW solutions, or do it all again with a "later-wave" package to leverage their ERP investments. As a result of this, the early lessons learned by organisations, in relation to DW, should not be dismissed. This new era of enterprise-wide systems integration projects introduces an increased level of complexity to an already complicated organisational initiative. In the past, in relation to ERP systems, organisations have been too accepting of the promises of the sales discourse. Therefore, an implementing organisation needs to be empowered and made aware of the increasing complexities of the ERP market and strengthen their needs discourse in relation to enterprise-wide integration project requirements.
